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to the floral anatomy of Humiriaceae 6** 

L. L. fl~ 7 -V-t* • D. y Jr* : Humiriaceae 6** 

In the present communication the comparative floral morphology of Hu¬ 
miriaceae is discussed in the light of the information so far available on 
the floral anatomy of its members, namely, Sacoglottis uchi (= Endopleura 
uchi) Huber. Cuatr. (Rao and Rao, 1965) ; Vantanea parviflora Lam., V. 
macrocarpa Ducke., and V. minor Benth. (Narayana and Rao, 1969b) ; Humi- 
riastrum dentatum (Urb.) Cuatr. (Narayana and Rao, 1973a) ; Humiria balsa- 
?nifera Jaume St. Hil. (Narayana and Rao, 1973b) ; Sacoglottis gabonensis Urb., 
and S. guianensis Benth. (Narayana and Rao, 1975a) and Schistostemon dicho- 
tomum (Urb.) Cuatr. (Narayana and Rao, 1975b). 

Discussion 

Comparative floral morphology reveals that Humiriaceae resemble the 
Linaceae in a number of features (Narayana and Rao, 1966, 1969a, 1971, 
1973c, 1974a, 1974b). The quincuncial aestivation of the sepals appears to 
be a characteristic feature of Humiriaceae (Rao and Narayana, 1965; Nara¬ 
yana and Rao, 1969b, 1973a, 1973b, 1976a, 1976b). Although the sepals in 
Humiriastrum dentatum (Narayana and Rao, 1973a) and Sacoglottis gabonensis 
(Narayana and Rao, 1975a) are free, a tendency for the union of sepals is 
noticed in the remaining species (Rao and Narayana, 1965; Narayana and 
Rao, 1969b, 1973b, 1976a, 1976b). In Vantanea parviflora (Narayana and Rao, 
1969b) the limbs of the calyx are completely reduced. In all the species so 
far investigated (Rao and Narayana, 1965; Narayana and Rao, 1969b, 1973a, 
1973b, 1976a, 1976b) there is distinct difference in the size of the sepals, the 
two innermost are smaller, the two outermost are larger and the remaining 
one which is inside out, is intermediate. Thus, in the unequal size of the 
sepals with quincuncial aestivation, Humiriaceae shows similarity to the 
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Linaceae (Narayana and Rao, 1966, 1969a, 1971, 1973c, 1974a, 1974b). 

The sepals, as in many angiosperms, are 3-traced. Connation between 
lateral traces of adjacent sepals is seen both in species with gamosepalous 
calyx like Humiria balsamifera (Narayana and Rao, 1973b), Sacoglottis guia¬ 
nensis (Narayana and Rao, 1976a), Schistostemon dichotomum (Narayana and 
Rao, 1976b), Vantanea parviflora, V. macrocarpa and V. minor (Narayana and 
Rao, 1969b) as well as in taxa with polysepalous calyx like Humiriastrum 
dentatum (Narayana and Rao, 1973a) and Sacoglottis gabonensis (Narayana 
and Rao, 1976a). However, in Endopleura uchi (Rao and Narayana, 1965) 
the sepal lateral traces arise conjointly with the sepal midribs. From this 
it may be inferred that two types of fusion of sepal traces are present in 
the family. The present study indicates that connation between the lateral 
traces of sepals preceded the union externally. The adnation between the 
common sepal lateral traces and petal midribs seen in Sacoglottis guianensis 
(Narayana and Rao, 1976a), is also reported in Linaceae (Narayana and 
Rao, 1971). 

A polypetalous, 5-merous corolla is a common feature in all the species 
of the family so far studied (Rao and Narayana, 1965; Narayana and Rao, 
1969b, 1973a, 1973b, 1976a, 1976b). But there is variation in the aestivation 
of the petals. They are quincuncial in Humiria balsamifera (Narayana and 
Rao, 1973b) and Sacoglottis guianensis (Narayana and Rao, 1976a), imbricate 
in Humiriastrum dentatum (Narayana and Rao, 1973a), Schistostemon dicho¬ 
tomum (Narayana and Rao, 1976b) and Vantanea minor (Narayana and Rao, 
1969b) and contorted in Endopleura uchi (Rao and Narayana, 1965), Sacoglot¬ 
tis gabonensis (Narayana and Rao, 1976a), Vantanea parviflora and V. macro¬ 
carpa (Narayana and Rao, 1969b). The petals are 3-traced in V. parviflora, 
V. macrocarpa and V. minor (Narayana and Rao, 1969b) and 1-traced in the 
remaining species studied (Rao and Narayana, 1965; Narayana and Rao, 
1973a, 1973b, 1976a, 1976b). Such 3-traced petals have been reported in other 
families like-Cucurbitaceae (Miller, 1929), Degeneriaceae (Swamy, 1949), 
Goodeniaceae (Brown, 1816), Myrsinaceae (Saunders, 1934b), Papaveraceae 
(Dickson, 1935), Primulaceae (Brown, 1816; Henslow, 1890; Arber, 1933; 
Dickson, 1936), Solanaceae (Brown, 1816; Artschwager, 1918), Theophras- 
taceae (Saunders, 1934a) and Winteraceae (Nast, 1944). The 1-traced 
condition of the petals seems to have been derived from a 3-traced condi- 
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tion seen in the three species of Vantanea by redaction of lateral traces. 
The lateral traces manifest connation in Vantanea parviflora and adnation 
with sepal midribs in V. macrocarpa and V. minor (Narayana and Rao, 1969b). 
The adnation between petal midribs and common sepal lateral traces in 
Sacoglottis guianensis (Narayana and Rao, 1976a) thus can be reckoned as an 
advanced character. 

The androecium in all the taxa of Humiriaceae is monadelphous and 
shows progressive steps of reduction. The multistaminate condition in Van¬ 
tanea species (Narayana and Rao, 1969b) is reckoned as primitive for the 
family. The larger number and chorisis of staminal traces seen in these 
species recalls the fasciculate condition of the androecium in the Dilleniales 
(Eames, 1961; Wilson, 1965). The union of the stamens to form a tube at 
the base, in spite of the multistaminate condition is noteworthy. The bi- 
seriate androecium in the other species investigated (Rao and Narayana, 
1965; Narayana and Rao, 1973a, 1973b, 1976a, 1976b) is brought about by 
reduction in the number of stamens and their trunk cords. In species like 
Humiria balsamifera (Narayana and Rao, 1973b), Humiriastrum dentatum 
(Narayana and Rao, 1973a) and Schistostemon dichotomum (Narayana and 
Rao, 1976b), the biseriate androecium of twenty stamens consists of an outer 
antisepalous whorl of fifteen stamens arranged in five groups of three each 
and the inner whorl of five antipetalous stamens. The antiseplous staminal 
traces arise independently in close groups of three each in Endopleura uchi 
(Rao and Narayana, 1965) or as a single trace dividing into three as in 
Humiria balsamifera (Narayana and Rao, 1973b), Humiriastrum dentatum 
(Narayana and Rao, 1973a) and Schistostemon dichotomum (Narayana and 
Rao, 1976b). Thus, the triplets delineate reduced stamen fascicles. The 
inner whorl consists of only five stamens whose traces do not show branch¬ 
ing and these represent the median members of the triplets, the lateral 
members having been suppressed. In Sacoglottis gabonensis and S. guianensis 
(Narayana and Rao, 1976a) where there are only five stamens in the outer 
whorl, it can be inferred that this condition is derived by the elimination 
of the lateral members of the triplets of the outer whorl. In Endopleura 
uchi (Rao and Narayana, 1965) the lateral traces of the triplets sometimes 
branch further, thus indicating that the triplets are the ultimate reductions 
of the stamen fascicles. 
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In Dilleniaceae, Lauraceae, Paeoniaceae, Cactaceae, the androecium is 
'■'f the fasciculate type (Eames, 1961) and the number of stamens in a fas¬ 
cicle vary generally and exhibit centrifugal development. A reduction in 
the fasciculate androecium is seen in several members of the Dilleniaceae 
and Lauraceae. Eames (1961, p. 105) states that “The formation of fascicles 
is probably an early step in androecium reduction. Further steps consist 
of reduction in the number of fascicles and in number of stamens per fas¬ 
cicle”. Therefore, the androecium in the Humiriaceae embodies all these 
evolutionary steps. 

An early tendency towards obdiplostemony was observed in Humiria 
balsamifera (Narayana and Rao, 1973b) and Schistostemon dichotomum (Nara- 
yana and Rao, 1976b) though there are 20 stamens, 15 in the outer whorl 
and 5 in the inner whorl. Further, while there is no adnation between petal 
midribs and antipetalous staminal traces in Humiria balsamifera (Narayana 
and Rao, 1973b), in Schistostemon dichotomum (Narayana and Rao, 1976b) 
the antipetalous staminal traces are conjoint with petal midribs. Obdiplo¬ 
stemony is essentially associated with the antipetalous position of the car¬ 
pels, where their number is isomerous with petals. 

It is interesting that in Humiria balsamifera (Narayana and Rao, 1973b) 
the loculi are antipetalous, while in Schistostemon dichotomum (Narayana and 
Rao, 1976b) they are antisepalous. The present study clearly brings out that 
obdiplostemony need not necessarily be associated with the antipetalous 
position of the carpels. 

In certain species of this family for example, Humiria balsamifera (Na¬ 
rayana and Rao, 1973b), Humiriastrum dentatum (Narayana and Rao, 1973a) 
and Schistostemon dichotomum (Narayana and Rao, 1976b) each antisepalous 
staminal trace divides into three branches and there is no branching of the 
antipetalous staminal traces as in Fremontia, a member of Sterculiaceae 
(Saunders, 1939). Further, while in Fremontia the antipetalous staminal 
traces supply the sterile stamens, in Humiria balsamifera (Narayana and 
Rao, 1973b), Humiriastrum dentatum (Narayana and Rao, 1973a) and Schisto¬ 
stemon dichotomum (Narayana and Rao, 1976b) they supply the fertile stamens. 
In other Malvales the antisepalous stamens and their traces sustain reduction. 

Hand in hand with the reduction in the number of stamens there is loss 
of fertility in the microsporangia. In this respect the genus Vantanea (Na- 
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rayana and Rao, 1969b) in which all the four microsporangia are fertile, 
can be considered primitive. In Endopleura uchi (Rao and Narayana, 1965) 
the outer pair of sporangia are fertile in the lower half, and the inner pair 
remains fertile in the upper half. Further reduction leading to the complete 
loss of the sporangia is met with in the rest. The outer pair of sporangia 
are sterile in Humiria balsamifera (Narayana and Rao, 1973b) and Schisto- 
stemon dichotomum (Narayana and Rao, 1976b) ; in Humiriastrum dentatum 
(Narayana and Rao, 1973a), Sacoglottis gabonensis and S. guianensis (Nara¬ 
yana and Rao, 1976a), however, the inner pair of sporangia are sterile. 
Though there is reduction in the number of fertile sporangia, the connective 
in all the species is prolonged into an appendage, a feature reported in other 
families of angiosperms (Subramanyam, 1949; Parkin, 1951; Eames, 1961). 
Since the vascular trace in the connective is continued into the staminal 
appendage, the latter can be deliberated as a prolongation of the connective 
and thus staminal in origin. 

While the fasciculate androecium shows gradual evolution towards diplo- 
stemony, the ovary presents neither primitive features nor evolutionary steps. 
The number of carpels is almost constantly five and syncarpy is firmly estab¬ 
lished in all the species. Occasionally the number of carpels may range 
from four to eight (Cuatrecasas, 1961). From this the predominantly penta- 
carpellary condition of the ovary seems to be derived from a condition with 
more than five carpels. Both three traced and five traced conditions of 
carpels occur in this family. The former condition is seen in Humiria balsa¬ 
mifera (Narayana and Rao, 1973b) and Vantanea species (Narayana and Rao, 
1969b) and the latter in the rest of the species. The traces supplying the 
ovary show no adnation. There are two or one ovules in each loculus. 
Where both ventral carpellary margins are fertile as in Humiria balsamifera 
(Narayana and Rao, 1973b) and Vantanea species (Narayana and Rao, 1969b), 
there are two superposed ovules in each loculus. In Endopleura uchi (Rao 
and Narayana, 1965), Humiriastrum dentatum (Narayana and Rao, 1973a), 
Sacoglottis gabonensis and S. guianensis (Narayana and Rao, 1976a) and 
Schistostemon dichotomum (Narayana and Rao, 1976b) due to loss of fertility 
of one of the margins in each carpel, the number of ovules is reduced to 
one per loculus. The placentation is anatomically parietal in Humiria bal¬ 
samifera (Narayana and Rao, 1973b) and Vantanea species (Narayana and Rao, 
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1969b) and axile in the rest (Narayana and Rao, 1973a, 1976a, 1976b; Rao and 
Narayana, 1965). The style shows a stylar canal lined by transmitting 
tissue and is traversed by the dorsal carpellary bundles. In Endopleura uchi 
(Rao and Narayana, 1965) however, only the common median lateral bundles 
extend into the style. 

An intrastaminal disc is present in all the genera of Humiriaceae (Rao 
and Narayana, 1965; Narayana and Rao, 1969b, 1973a, 1973b, 1976a, 1976b). 
According to Winkler (1931), the lobed nature of the disc is here a charac¬ 
teristic and distinctive feature. According to Cuatrecasas (1961) the in¬ 
trastaminal disc in Humiriaceae is free and surrounds the ovary and may 
be (p. 45) “ membranaceous or sub-coriaceous, tubular or cupular, dentate, 
lobate, laciniate or composed of 10-20 free scales ”. The floral anatomy of 
Vantanea species (Narayana and Rao, 1969b) particularly, has thrown some 
light on the morphology of the disc in the family. In this genus the several 
stamens are united below into a tube and numerous vascular bundles are 
formed by chorisis of staminal traces. At a higher level the filaments of 
the stamens separate from the peripheral part of the tube, while the inner 
part of the tube forms the disc. The bundles in this region represent the 
supply for the suppressed stamens. This sterilized part of the tube may be 
united with the base of the staminal tube as in Humiria balsamifera (Nara¬ 
yana and Rao, 1973b), Vantanea macrocarpa and V. minor (Narayana and 
Rao, 1969b) or the base of the ovary as in the rest of the species investi¬ 
gated (Rao and Narayana, 1965; Narayana and Rao, 1969b, 1973a, 1976a, 
1976b). In Endopleura uchi (Rao and Narayana, 1965), Humiria balsamifera 
(Narayana and Rao, 1973b), Schistostemon dichotomum (Narayana and Rao, 
1976b), the disc is vascularized by the branches of the emerging staminal 
traces. In Humiriastrum dentatum (Narayana and Rao, 1973a), Sacoglottis 
gabonensis and S. guianensis (Narayana and Rao, 1976a), the vascular supply 
to the disc is completely suppressed. Thus, the disc in the family Humi¬ 
riaceae can be interpreted as the inner sterilized part of the staminal tube. 

Summary 

The comparative floral morphology and vascular anatomy of the family 
Humiriaceae is discussed in the light of the information so far available 
on the floral anatomy of its members. The floral morphological characters 
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of the family are compared with those of the Linaceae. The sepals are 3- 
traced and the petals are 1-traced, except in Vantanea species where the 
petals are 3-traced. Connation and adnation between the traces of the 
floral parts are noticed in the different taxa. The androecium is multista- 
minate and fasciculate in Vantanea and a reduction in the number of stamens 
is noticed in the other taxa. Obdiplostemony is present in Humiria balsa- 
mi f era arid Schistostemon dichotomum. There is reduction in the number of 
fertile microsporangia from four to two in the different species. The lobed 
or annular, intrastaminal, vascularized disc is interpreted as staminal in 
origin. Both 3- and 5-traced carpels are present. Placentation is anato¬ 
mically parietal in Humiria balsamifera and Vantanea species. On the 
basis of floral anatomical characters, Vantanea is considered most primitive 
in the family. 
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